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Attorney Docket # 4925-172PUS 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re National Phase PCT Application of i 
Peter PRUUDEN et al. | 
International Appln. No.: PCT/FlDO/00704 
International Filing Date: 08 May 2000 
For: Routing in a Network 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 
BOX PCT 



SIR: 

==5 
■■■5-. 

Prior to examination of the above-identified application please amend the 
^ application as follows: 

IN THE SPECIFICATION: 

Page 1, before line 2, the paragraph beginning with "This invention relates", insert the 
following title: 

-FIELD OF THE INVENTION -. 



-1- 
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Page 1, before line 5, the paragraph beginning with "Figure 1 shows", insert the 
following title: 

-BACKGROUND OF THE INVENTION -. 

Page 3, before line 16, the paragraph beginning with "According to one aspect", insert 
the following title: 

-SUMMARY OF THE INVENTION -, 

Page 5, before line 22, the paragraph beginning with "The present invention", insert the 
following paragraph and title: 

- Other objects and features of the present invention will become apparent from the following 
detailed description considered in conjunction with the accompanying drawings. It is to be 
understood, however, that the drawings are intended solely for purposes of illustration and not as 
a definition of the limits of the invention, for which reference should be made to the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS- . 

Page 6, before line 1, the paragraph beginning with "Figure 2 shows", insert the 
following title: 

-DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS-, 
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Delete the paragraph from page 13, line 6 to line 10, beginning with "The present 
invention", and insert therefor the following paragraph: 

-Thus, while there have been shown and described and pointed out fundamental novel features of 
the present invention as applied to a preferred embodiment thereof, it will be understood that 
various omissions and substitutions and changes in the form and details of the devices described 
and illustrated, and in their operation, and of the methods described may be made by those skilled 
in the art without departing from the spirit of the present invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform substantially 
the same function in substantially the same way to achieve the same results are within the scope of 
the invention. Substitutions of elements from one described embodiment to another are also fully 
intended and contemplated. It is the intention, therefore, to be limited only as mdicated by the 
scope of the claims appended hereto.--. 

Page 14, line 1, delete " CLAIMS " and insert therefor -What is claimed is:--. 

IN THE CLAIMS : 

Please amend 3 to read as follows: 

3. A telecommunication system as claimed in claim 1, wherein the said 
factors include the quality of at least part of both the first and second routes. 
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5. A telecommunications system as claimed in claim 1, wherein the said 
factors include the quality of radio communications between the first terminal and at least one of 
the first and second base stations. 

6. A telecommunications system as claimed in claim 1, comprising quality 
estimation apparatus for estimating the quality of at least part of the first and second routes and 
providing an indication of that quality to the routing unit. 

9. A telecommunications system as claimed in claim 1, wherein at least part 
of the first and second routes is implemented by packet-based communications links. 

10. A cellular telephony telecommunications system employing the 
telecommunications system as claimed in claim 1. 

Add the following new claims: 

12. A telecommunication system as claimed in claim 2, wherein the said 
factors include the quality of at least part of both the first and second routes. 

13. A telecommvmications system as claimed in claim 12, wherein the routing 
unit is capable of comparing the quality of the first and second routes and making the 
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determination that the first terminal unit is to communicate with the second terminal unit via the 
first or second base stations in dependence on that comparison. 

14. A telecommunications system as claimed in claim 2, wherein the said 
factors include the quality of radio communications between the first terminal and at least one of 
the first and second base stations. 

15. A telecommunications system as claimed in claim 3, wherein the said 
factors include the quality of radio communications between the first terminal and at least one of 
the first and second base stations. 

16. A teleconununications system as claimed in claim 4, wherein the said 
factors include the quality of radio communications between the first termuaal and at least one of 
the first and second base stations. 

17. A telecommunications system as claimed in claim 12, wherein the said 
factors include the quality of radio communications between the first terminal and at least one of 
the first and second base stations. 
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18. A telecommunications system as claimed in claim 13, wherein the said 
factors include the quality of radio communications between the first terminal and at least one of 
the first and second base stations. 

19. A telecommunications system as claimed in claim 2, comprising quality 
estimation apparatus for estimating the quality of at least part of the first and second routes and 
providing an indication of that quality to the routing unit. 

20. A telecommunications system as claimed in claim 3, comprising quality 
estimation apparatus for estimating the quality of at least part of the first and second routes and 
providing an indication of that quaUty to the routing unit. 

21. A telecommunications system as claimed in claim 4, comprising quality 
estimation apparatus for estimating the quality of at least part of the first and second routes and 
providing an indication of that quality to the routing unit. 

22. A telecommunications system as claimed in claim 5, comprising quality 
estimation apparatus for estimating the quality of at least part of the first and second routes and 
providing an indication of that quality to the routing unit. 
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23. A telecommunications system as claimed in claim 12, comprising quality 
estimation apparatus for estimating the quality of at least part of the first and second routes and 
providing an indication of that quality to the routing unit. 

24. A telecommunications system as claimed in claim 13, comprising quality 
estimation apparatus for estimating the quality of at least part of the first and second routes and 
providmg an indication of that quality to the routing unit. 

25. A telecommunications system as claimed in claim 2, wherein at least part 
of the first and second routes is implemented by packet-based communications links. 

26. A telecommunications system as claimed in claim 3, wherein at least part 
of the first and second routes is implemented by packet-based communications links. 

27. A teleconununications system as claimed in claim 4, wherein at least part 
of the first and second routes is implemented by packet-based communications links. 

28. A telecommunications system as claimed in claim 5, wherein at least part 
of the first and second routes is implemented by packet-based communications links. 
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29. A telecommunications system as claimed in claim 6, wherein at least part 
of the first and second routes is implemented by packet-based communications links. 



30. A telecommunications system as claimed in claim 7, wherein at least part 
of the first and second routes is implemented by packet-based communications links. 

31. A telecommunications system as claimed in claim 8, wherein at least part 
of the first and second routes is implemented by packet-based communications links. 

32. A cellular telephony telecommunications system employing the 
telecommunications system as claimed in claim 2. 

33. A cellular telephony telecommunications system employing the 
telecommunications system as claimed in claim 3. 

34. A cellular telephony telecommunications system employing the 
telecommunications system as claimed in claim 4. 



35. A cellular telephony telecommunications system employing the 

telecommunications system as claimed in claim 5. 
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36. A cellular telephony telecommunications system employing the 
telecommunications system as claimed in claim 6. 



37. A cellular telephony telecommunications system employing the 
telecommunications system as claimed in claim 7. 

38. A cellular telephony telecommunications system employing the 
telecommunications system as claimed in claim 8. 

39. A cellular telephony telecommunications system employing the 
telecommunications system as claimed in claim 9. 



By Express Mail # EVOl 1853849US - November 8, 2001 
REMARKS 

This preliminary amendment is presented to place the application in proper form 



for examination and to eliminate multiple dependency from the present claims. No new matter 
has been added. Early examination and favorable consideration of the above-identified application 
is earnestly solicited. 



Attached hereto is a mark-up version of the changes made to the specification and 



claims by the current amendment. The attached page is captioned "Version with markings to 
show changes made 



Any additional fees or charges required at this time in connection with the 



application may be charged to our Patent and Trademark Office Deposit Account No, 03-2412. 



Respectfully submitted, 

COHEN, PONTANI, LIEBERMAN & PAVANE 



Michael C. Stuart 

Reg. No. 35,698 

551 Fifth Avenue, Suite 1210 

New York, N.Y. 10176 

(212) 687-2770 



By: 




8 November 2001 
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AMENDMENTS TO THE SPECIFICATION AND CLAIMS SHOWING CHANGES 

In the Claims: 

Please amend claims 3, 5, 6, 9, 10 to read as follows: 

3. A telecoramunication system as claimed in claim 1 [or 2], wherein the said 
factors include the quality of at least part of both the first and second routes. 



5. A telecommunications system as claimed in [any preceding] claim 1, 
wherein the said factors include the quality of radio communications between the first terminal 
and at least one of the first and second base stations. 



6. A telecommunications system as claimed in [any preceding] claim 1, 
comprising quality estimation apparatus for estimating the quality of at least part of the first and 
second routes and providing an indication of that quality to the routing unit. 

9. A telecommunications system as clauned in [any precedmg] claim 1, 
wherein at least part of the first and second routes is implemented by packet-based 
communications links. 



10. A cellular telephony telecommunications system employing die 

telecommunications system as claimed in [any preceding] claim 1. 
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ROUTING IN A NETWORK 



This invention relates to routing communications in a telecommunications 
network. The network could be a wireless telecommunications network such as a 
cellular radio network. 

Figure 1 shows schematically the configuration of a typical wireless cellular 
telecommunications network. The netwoii<; comprises a number of base-stations 
(BSs) 4, 5, 6 etc. Each base-station has a radio transceiver capable of 
transmitting radio signals to and receiving radio signals from the area of an 
associated cell 1, 2, 3 etc. By means of these signals the base-stations can 
communicate with a terminal 9 which may be a mobile station (MS) in the 
associated celL That terminal itself includes a radio transceiver. Each base 
station is connected via a base station controller (BSC) 7 to a mobile switching 
centre (MSG) 8. which is linked in turn to the public telephone network (PSTN) 10. 
By means of this system a user of the mobile station 9 can establish a telephone 
call to the public network 10 via the base station in whose cell the mobile station 
is located. The location of the terminal 9 could be fixed (for example if it is 
providing radio communications for a fixed building) or the terminal could be 
moveable (for example if it is a hand portable transceiver or mobile phone). 

If the mobile 9 moves from one cell to another there is a need for it to switch from 
communicating with one base station to communicating with another. This 
process is known as handover. As an example, at location 11 the mobile 9 
communicates with base station 4. if the mobile 9 moves from location 1 1 to 
location 12 along route 13 then at some point ft must hand over from 
communicating with base station 4 to communicating with at least one of base 
stations 5 and 6. When the mobile station 9 is communicating via base station 4 
witti another terminal unit 14 the communications data passes across the radio 
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link between the mobile and the base station 4, fixed wire link 15 between the 
base station 4 and the corresponding BSC 7 and then onward to temninal 14. 

As the mobile moves from one cell to another the decision on when to hand over, 
and to which base station to hand over, is conventionally based on estimates of 
the quality of the radio links between the mobile and each of the candidate base 
stations, including the one with which it is cun^ently communicating. A number of 
measures of quality are available; examples of available measures include frame 
error rate, bit error rate, signal to noise or signal to interference rate (SNR or SIR), 
received power of one unit at the other and path loss. These measurements may 
be made for communications in either or both directions across the radio link. 
The handover process may be initiated or requested by the mobile station but it is 
normal for the ultimate decision on when to hand over to be taken on the network 
side of the air interface. This is because the network has knowledge of which of 
the candidate base stations has available capacity for communicating with the 
mobile and can take this, in addition to link quality, into account in making the 
handover decision. Therefore, mobile stations are normally required to report to 
the network the results of their quality measurements of the candidate base 
stations. The result in most systems is that - subject to relatively minor sources 
of error such as rapid variations in quality that are not accommodated due to 
delays in the handover process and subject to network constraints such as 
capacity - the link quality between the mobile and the unit with which it is 
communicating is kept substantially optimised. 

Moves are being made to integrate networks of the type shown in figure 1 with 
other signalling networks such as intranets or the internet. This has the 
advantage that it may avoid the need to install dedicated synchronous links for 
the mobile network. Instead, using a protocol such as H.323 voice traffic from 
one terminal to another can be sent over existing packet switched links. These 
links may, for instance be between a base station and its BSC or between a BSC 
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and the remainder of the network. This has significant advantages in reduced 
cost of setting the network up and maintaining it. Also, if the network is, for 
example, a company's intranet then it can be used to route calls within the 
company without the need for the company to pay a network operator for the use 
of an external network. However, problems may be encountered with handover in 
such a system. When a mobile station is handed over from one base station to 
another its user may experience a significant decrease in performance because, 
although the radio link to the new base station Is better than that to the old base 
station, there are other problems in the network that cause the network-side links 
to the new base station to be worse. These problems could, for example, be high 
usage of the network in the region of the new base station or its BSC that results 
in packet loss, or routing of packets to or from the new base station by a long 
route that introduces delays or jitter. 

There is thus a need to improve handover performance in telecommunications 
networks. 

According to one aspect of the present invention there is provided a 
telecommunications system comprising: a first base station and a second base 
station, both capable of communicating by radio with a first terminal unit; a 
telecommunications network capable of coupling the first base station to a second 
terminal unit over a first route and capable of coupling the second base station to 
the second temiinal unit over a second route, whereby traffic data may be 
communicated between the first terminal unit and the second terminal unit via the 
first base station or the second base station; and a routing unit for determining 
whether the fiVst temninal unit is to communicate with the second terminal unit via 
the first or second base stations in dependence on factors that include quality of 
at least part of the first and second routes. 
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According to another aspect of the present invention there is provided a method 
for determining routing in a telecommunications system comprising: a first base 
station and a second base station, both capable of communicating by radio with a 
first terminal unit, and a telecommunications network capable of coupling the first 
base station to a second terminal unit over a first route and capable of coupling 
the second base station to the second terminal unit over a second route, whereby 
traffic data may be communicated between the first terminal unit and the second 
terminal unit via the first base station or the second base station; the method 
comprising: estimating the quality of at least part of the first and second routes; 
and determining whether the first terminal unit is to communicate with the second 
terminal unit via the first or second base stations in dependence on factors that 
include the said quality. 

The quality is suitably communication quality, preferably as estimated by one or 
more of the following measures: en-or rate, re«transmission rate, loss rate, delay 
or jitter of any of bits, frames, packets or other data units. 

The routing unit may suitably be capable of initiating, requesting or beginning 
handover of radio communications (most preferably traffic communications) 
between the first terminal unit and the base stations from one of the base stations 
to the other in dependence on factors that include the quality of at least part of 
the first and second routes. The routing unit may suitably be capable of routing 
initial radio comrnunications (most preferably initial traffic communications) 
between the first terminal unit and one of the base stations to the other in 
dependence on factors that include the quality of at least part of the first and 
second routes. 

Preferably the said factors include the quality of at least part of both the first and 
second routes, most preferably of all the parts of those routes that are not 
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common to both routes. The said fectors may include non-quality factors such as 
expected cost. 

The routing unit is suitably capable of comparing the quality of the first and 
second routes and making the determination that the first terminal unit is to 
communicate with the second terminal unit via the first or second base stations in 
dependence on that comparison. The said factors may include the quality of 
radio communications between the first terminal and at least one of the first and 
second base stations. 

Preferably the telecommunications system comprises quality estimation 
apparatus for estimating the quality of at least part of the first and second routes 
and providing an indication of that quality to the routing unit. That indication of 
estimated quality may be the quality factor described above. The estimation of 
quality may be derived from a communication protocol such as RTCP (real-time 
control protocol). 

At least part of the first and second routes may be implemented by packet-based 
communications links or other links over which quality of sen^ice is not 
guaranteed. 

The system may be a cellular telephony telecommunications system, it may 
operate according to the GSM standard or a derivative thereof. 

The first terminal unit may, for instance, be a mobile phone or a wireless LAN 
(local area network) terminal. 

The present invention will now be described by way of example, with reference to 
the accompanying drawings, in which: 

figure 2 is a schematic diagram of a telecommunications networic. 
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Figure 2 shows a telecommunications network including base stations 20-23. 
Base stations 20 and 21 are controlled by base station controller 24 and are 
linked to that BSC by communication links 26, 27 respectively. Base stations 22 
and 23 are controlled by base station controller 25 and are linked to that BSC by 
communication links 28, 29 respectively. The BSCs 24, 25 are under the control 
of what may be termed a netwoi1< controller 30, which implements the nomnai 
network control functions, including handover control which is implemented by 
handover control unit 31. The network controller 30 could be an MSG or a 
gateway unit The BSCs 24, 25 are linked to the network controlter by 
communication links 32, 33 respectively. The BSCs 24, 25 may be "Intranet 
Mobile Cluster*' units that could perform functions of typical base station 
controllers together with other intranet functions. The network controller 30 is 
linked to a public telephone network 34 to allow calls to be placed to and received 
from terminals 35 attached to the network 34, to a cellular telephone network 36- 
for exchange of signalling information and to allow calls to be placed to and 
received from terminals 37 attached to the network 36, and to a data network 38 
such as the internet to allow connections (including voice-over-IP connections) to 
be made with terminals such as personal computer 39 attached to the network 
38. 

The base stations 20-23 are capable of communicating by radio with a mobile 
station 40 over radio links 41-44 respectively. Thus, a user of the terminal 40 can 
communicate over the network with a user of any of the terminals 35, 37 and 39. 

In the present system at least some of the links 26-29, 32 and 33 might be 
implemented as part of a packet switched network, or by some other means over 
which the quality of sen/ice is not guaranteed to the level that may normally be 
expected of the analogous analogue or digital fixed links in a conventional cellular 
telecommunications network. One example is by means of a LAN (local area 
network), which could be an intranet 
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As the mobile 40 moves around, the quality of the radio links 41-44 changes and 
a need may arise for handover of the mobile station from one base station to 
another. For instance, if the mobile is in the vicinity of base station 20 and is 
communicating wth terminal 37 by the route (referring to figure 2): 

41,20. 26, 24. 32, 30, 36. 37; 
and moves towards base stations 22 and 23 the need may arise to hand over the 
mobile to base station 22, when it would communicate with terminal 37 by the 
route: 

43, 22, 28, 25, 33, 30. 36, 37; 

or to base station 23, when it would communicate with terminal 37 by the route: 

44, 23, 29, 25, 33, 30, 36, 37. 

The handover control unit 31 takes the decisions on when to hand over from base 
station 20, and to which of the base stations 22, 23 the handover is to be. In 
making that decision in the present system account is taken not just of the quality 
of the radio links of the alternative routes between the mobile station that may be 
handed over and the base stations to which it can communicate {radio links 41, 
42, 43) but also of the quality of the other segments that differ between the 
available routes: the quality of fixed links 26, 32, 28, 29 and 33, and also the 
performance of the units that lie in those routes. By this means the likelihood of 
the handover being made so as to optimise service to the user of the terminal 40 
can be greatly increased. 

This decision process will now be described in more detail. 

The handover decision is taken by the handover control unit 31. In the present 
system this is located at the network controller 30 but in practice it couid be 
located wherever is most convenient; and it could be implemented in a distributed 
fomi throughout the system, e.g. by means of ftinctionality at base station 
controllers. The handover control unit 31 takes handover decisions using 
information it has received on the quality of communications. This infomiation 
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includes information on the quality of other communications paths than just that 
over the air interface with the mobile that is the subject of a handover decision. 

One way for the information to be gathered is by the handover control unit 
estimating the individual quality of some or all of the links in the available routes 
(or even some or all of just the links that differ between the available routes). This 
may be done continuously or periodically or in response to a handover request 
generated by another unit in the system, such as the mobile station 40, when It 
detects a deterioration in quality. Another way for the information to be gathered 
is for a sounding to be taken over all or part of each available route between the 
subject mobile and a node that the available routes have in common, which could 
even be the remote terminal (here terminal 37 for instance). This sounding may 
be taken by one or other of the terminals 40, 37 transmitting data over each path 
that is to be sounded and the quality of that communication being monitored over 
part or all of its route. The sending of sounding or test data may be carried out 
without involving the mobile but specifically between nodes of the network, 
especially between nodes of a digital (e.g. packet) network. 

The quality of the links may be estimated on any available measure. Some 
available measures include: 

1. Error rate, for instance the proportion of selected units such as bits, frames, 
packets or messages that are conveyed to within a certain accuracy (e.g. 
perfectly). This may be estimated by a dedicated unit or might be derived 
more easily from the protocol that is used, for instance by monitoring the 
number of re-transmissions that take place. The error rate may also reflect 
total loss of data within a certain time limit. 

2. Speed of communications, for example the time taken for a communication to 
pass from one end of the path under test to the other. 

3. Consistency of any delay - it may be desired to reduce Jitter and aim for a 
more consistent delay over the path that is to be used. 
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4. The perceived quality of the path under test may be influenced by network 
issues such as loading over the path that may statistically be expected to be 
indicators of greater anticipated delays over the path. 

5. Measures of the physical characteristics of the path may also be used as an 
indication of quality. These may include the required transmission power over 
the path, the path loss over the path, the available bit rate over the path (and 
potentially its relation to the required power), and the physical length of the 
path. 

As indicated above, some transmission protocols provide convenient means to 
estimate aspects of communications quality. For example, RTP (real-time 
transfer protocol) supports RTCP (real-time control protocol) which gives 
measured values for quality measures such as delay and packet loss rate by 
means of sender or receiver packet reports. This approach might not allow for 
measurement of the quality of an individual link since the chosen protocol might 
only provided for end-to-end quality measurement; and in that case the quality 
indications derived from the protocol would depend on what stretch the protocol 
was being run over. Alternatively a measurement unit may be used to snoop on a 
link in order to estimate communication quality over the link. 

Where the quality measurement is not done at the handover control unit 31 there 
is a need for the results of the measurement to be transmitted to the handover 
control unit. The handover control unit may also need to send instructions to 
other units (for instance base stations or the subject mobile station) to cairy out 
measurements or to make data transmissions or connections whose quality can 
then be measured. 

The handover control unit could continuously or periodically monitor quality so as 
to detect when a handover might be needed and/or It could respond to handover 
requests initiated by otiier units in the system. In either case, the handover 
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control unit makes its decision using some or all of the available information with 
a handover decision algorithm. The decision algorithm may take account of other 
factors than link quality, such as cost of use of a communication link or (even if 
this is unrelated to communication quality) network load in parts of the system. 

A specific example of a decision process will be described with reference to figure 
2. As the mobile station 40 moves towards base stations 22 and 23 and away 
from base station 20 it detects a reduction in signal to interference ratio over its 
radio link 41 and an increase in the quality with which it receives broadcast 
signals from base stations 22 and 23. This causes it to transmit a handover 
request signal to base station 20, Base station 20 forwards the handover request 
via base station controller 24 to the handover control unit 31 which must make a 
decision on which of the three routes: 

40, 41 , 20. 26, 24, 32, 30, 36, 37; 

40, 43, 22, 28, 25, 33, 30, 36. 37; or 

40, 44, 23. 29, 25, 33, 30, 36, 37; 
is now to be used. The handover control unit 31 sends a signal to mobile station 
40 to instruct it to send a first test data stream which is routed to network 
controller 30 over route 43, 22. 28, 25, 33 and a second test data stream which is 
routed to network controller 30 over route 44, 23, 29, 25, 33. The quality with 
which these streams are received is monitored by the handover control unit using 
one or more of the measures described above. The test data streams can be 
sent by the mobile station at moments when It would otherwise have been idle, so 
the call to terminal 37 can be maintained whilst the test is in progress. Meanwhile 
the handover control unit 31 also monitors the quality of the call data as it is sent 
via the network controller over route 41 , 20, 26, 24, 32. The handover control unit 
31 determines which of these routes has the highest quality using the metric 
defined in its quality assessment algorithm, if the chosen route is via base station 
22 or 23 then, subject to network constraints such as ensuring that there is 
sufficient capacity on the chosen link to accommodate the call from mobile 40, the 
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handover control unit 31 sends a signal to base station 20 to cause a handover to 
the chosen base station. 

Another method would be for nodes in a packet network that reside at or near the 
edge of the radio network to be instructed to perform sending of test data streams 
on selected routes. Such test data is likeiy to be needed principally to generate 
measurable traffic over links that would otherwise be idle, if sufficient properly 
measurable traffic was already present then specific test data may not be 
needed. 

In an alternative procedure following more closely the conventional GSM 
arrangement the following steps may take place: 

1. Mobile station 40 measures the received signal strength (RSS) of all nearby 
base stations and sends that information to base station 20. 

2. Base station 20 measures the received signal strength of mobile station 40. 

3. Base station 20 transmits the measured signal strength information to 
handover control equipment 45 at base station controller 24. 

4. Handover control equipment 45 receives information derived by means of 
RTCP that is to some extent indicative of the quality of the links 26, 32, 28, 29, 
33 that differ between the available routes. 

5. Handover control equipment 45 compares the expected quality of the 
available links by using an algorithm to combine the RSS and RTCP-derived 
information. If the link having the highest expected quality is via base station 
22 or 23 and the expected quality of that link exceeds that of the cun-ent route 
via base station 20 by a pre-set margin then the handover control equipment 
45 decides to request handover to the better link. (Suppose for this 
explanation that this better link is the link via base station 22). The handover 
control equipment 45 at base station controller 24 then sends a request for 
handover to base station controller 25. 

6. Base station controller 25 can accept or reject the handover request. 
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7. If BSC 25 accepts the handover request then it returns a message to BSC 24 
accepting the request and indicating the channel on which the new radio 
comnnunication link between mobile station 40 and base station 22 is to be. 

8. The BSC 25 sends a handover command message to mobile station 40, 
giving information on the channel that is to be used for the new radio link with 
base station 22. 

9. The mobile station 40 switches to the new channel and hands over traffic 
communications to the new base station 22. 

10. The BSC 25 sends a message to BSC 24 to indicate that handover is 
complete. (Up to that stage the BSC 24 remains ready to accept the mobile 
station 40 in case the handover fails). 

The handover decision process could be triggered by deterioration of 
communication quality to below a threshold. Alternatively, where quality is 
monitored continuously or periodically it may be desired to set a threshold by 
which the quality of an alternative route must exceed the quality of the current 
route in order for handover to occur. This may help to avoid an excessive number 
of handovers occurring, which could give rise to wasteful additional signalling in 
the network. A similar result may be achieved by specifying a minimum time 
period between handovers. 

The network could operate according to any appropriate specification, for 
example the GSM specification. The approach described above could be used in 
a system that allowed soft handover (in which one mobile station may 
simultaneously communicate traffic data via more than one base station) such as 
iS-95. 

In addition to making handover decisions the handover control unit 31 could also 
be employed when a call from the mobile 40 is initially established, to determine 
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which of a number of available base stations the mobile 40 should begin the call 
in communication with. 

The decision making algorithm employed by the handover control unit in choosing 
a route could be predictive, for example to anticipate deteriorations in service due 
to expected increases in traffic or additional connections. 

The present invention may include any feature or combination of features 
disclosed herein either implicitly or explicitly or any generalisation thereof 
irrespective of whether it relates to the presently claimed invention. In view of the 
foregoing description it will be evident to a person skilled in the art that various 
modifications may be made within the scope of the invention. 
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CLAIMS 

1. A telecommunications system comprising: 

a first base station and a second base station, both capable of 
communicating by radio with a first terminal unit; 

a telecommunications network capable of coupling the first base station to 
a second terminal unit over a first route and capable of coupling the second base 
station to the second terminal unit over a second route, whereby traffic data may 
be communicated between the first terminal unit and the second terminal unit via 
the first base station or the second base station; and 

a routing unit for determining whether the first temiinal unit is to 
communicate with the second terminal unit via the first or second base stations in 
dependence on factors that include quality of at least part of the first and second 
routes. 

2. A telecommunications system as claimed in claim 1, wherein the routing unit is 
capable of initiating handover of radio communications between the first terminal 
unit and the base stations from one of the base stations to the other in 
dependence on factors that include the quality of at least part of the first and 
second routes, 

3. A telecommunications system as claimed in claim 1 or 2, wherein the said 
factors include the quality of at least part of both the first and second routes. 

4. A telecommunications system as claimed in claim 3, wherein the routing unit is 
capable of comparing the quality of the first and second routes and making the 
determination that the first terminal unit is to communicate with the second 
terminal unit via the first or second base stations in dependence on that 
comparison. 
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5. A telecommunications system as claimed in any preceding claim, wherein the 
said factors include the quality of radio communications between the first terminal 
and at least one of the first and second base stations. 

6. A telecommunications system as claimed in any preceding claim, comprising 
quality estimation apparatus for estimating the quality of at least part of the first 
and second routes and providing an indication of that quality to the routing unit. 

7. A telecommunications system as claimed in claim 6, wherein the estimation of 
quality is derived from a communication protocol. 

8. A telecommunications system as claimed in claim 7, wherein the protocol is 
RTCP (real-time control protocol). 

9. A telecommunications system as claimed in any preceding claim, wherein at 
least part of the first and second routes is implemented by packet-based 
communications links, 

10. A cellular telephony telecommunications system as claimed in any preceding 
claim. 

11. A method for determining routing in a telecommunications system 
comprising: a first base station and a second base station, both capable of 
communicating by radio with a first temninal unit, and a telecommunications 
network capable of coupling the first base station to a second terminal unit over a 
first route and capable of coupling the second base station to the second terminal 
unit over a second route, whereby traffic data may be communicated between the 
first terminal unit and the second terminal unit via the first base station or the 
second base station; the method comprising: 

estimating the quality of at least part of the first and second routes; and 
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determining whether the first terminal unit is to communicate with the 
second terminal unit via the first or second base stations in dependence on 
factors that include the said quality. 
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